Bone formation on rough, but not polished, subcutaneously implanted Ti surfaces is preceded by macrophage accumulation.
Implanted rough surfaces have long been associated with the accumulation of macrophages and other cells of the monocytic lineage such as foreign body giant cells and osteoclasts. As cells of the moncytic lineage are part of the immune system, the response of this cell family to biomaterials has attracted wide concern. This study compared events at the interface of implant surface topographies with varied roughness in a rat subcutaneous model. Titanium-coated epoxy replicas of machined, etched, blasted, titanium-plasma-sprayed (TPS), sandblasted-and-etched (SLA), micromachined, and polished surfaces were implanted for up to 11 weeks, and processed for light or electron microscopy or immunohistochemistry for ED1, a marker for recruited macrophages. Initially, healing appeared similar among all surfaces, the frequency of mineralization followed the order of SLA, micromachined, TPS, machined, etched, blasted, and polished surfaces. On the SLA surface macrophages, as identified by both ultrastructural morphology and immunohistochemistry were the predominant cell type at 1 week and persisted until mineralization occurred as early as 2 weeks. On smoother surfaces collagenous matrix predominated at 2 weeks and subsequently increased with time. There, thus, appears to be two routes to bone-like tissue formation on Ti implants in this rat subcutaneous model; macrophage-mediated and macrophage-independent dense collagenous-matrix-associated.